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J3UPLICATE" 

EXPANDER 

This invention relates to an expander primarily 
intended for use in expanding tubing downhole. 

It has been proposed to use a 'roller expander to 
expand slotted and solid tubing in drilled bores, and in 
particular in oil and gas wells, such as described in, for 
example, WO 00/37767, WO 00/37768. and WO 00/37771. A 
typical roller expander comprises a body carrying a number 
of radially movable rollers. The rollers may be mounted on 
pistons or cones such that elevated internal fluid pressure 
or axial force may be applied to the expander to urge the 
rollers radially outwardly into contact* with a surrounding 
expandable tube .•■ By simultaneously rotating and' advancing 
the expander a length of tubing may be expanded from a 
first diameter to a . larger second diameter. 

It is among . the objectives of embodiments of '.'the 
present . invention- to provide an improved roller expander 
■for use in such applications!* " "V- J\ 

According to a first aspect of the. present* invention 
there is provided 1 a tubing expander, comprising a body 
carrying at least one radially movable expansion member and 
a sleeve mounted about the body and ,being radially 
supported by the expansion member. 

*■■ The- invention also relates to a. method of expanding 
tubing comprising the steps: 

providing a tubing expander, comprising , a body carrying. 



. at least one radially . movable expansion member and a sleeve 
mounted -about the rbody and being- radially supported by the 
expansion member;; 

locating the expander in a tubing section of a first 
diameter; : 

. .radial-ly .extending the expansion member, to urge a 
•portion of the sleeve into contact with an internal surface 
of the tubing section; and 

. rotating the expander such that the sleeve " is rolled 
around the. internal surface of . the ' tubing section and 
expands; the. tubing . sect ion to a -larger second diameter. 

The -invention has particular application in- expansion 
of slotted expandable tubing, in' which an unexpanded tubing 
section -features a plurality of - overlapping- axial slots. 
Expansion of the tubing is accommodated, at' -least - in part, 
by bending of the fingers or webs of material between the 
slots, such that- in the expanded tubing the slots assumed 
a diamond .. shape . With conventional roller expanders, 
featuring generally, cylindrical' - rollers -or balls" mounted 
around , an;., expander body,' the relatively small- diameter 
rollers -or. :balls tend to 'drop into the slots;- that is as 
the expander rotates and a ball encounters a slot, the ball 
will be pushed outwardly into' ' the slot ■ ahd-must -then be 
pushed inwardly out of the slot, against -the ball actuating 
force, . to. -allow the: ball - 'to " move past the 'slot. The 
circumference of a typical slotted tube may- feature nine 
slots, and. when an expander is being rotated within such a 
pipe at, for example; .250 rpm,: the' expander and string will 



experience -a degree of vibration. However'/ in the present 
invention the sleeve has a relatively large diameter, such 
that the sleeve will not drop into - the slots' tLo' the same 
extent; the sleeve will tend to bridge- the slots, such that 
the rotating expander experiences less- vibration and 
requires a lower torque to rotate the expander. Of course 
the expander may be utilise to expand other forms of 
tubing, including but not limited to solid-walled tubulars, 
tubulars with. other slot patterns, tubulars with holes of 
a variety of- sizes and patterns, tubulars with' purposely 
machined or cast "defects", such as zones ' of' thinned wall, 
and tubulars which have been longitudinally folded or 
corrugated into- various forms. 

Although reference; is made above : to \ a tubing section 
of a. f irst diameter, the invention is not limited to use in 
.tubulars which are initially cylindrical-, and as noted 
above may be utilised in one . or both of -the unfolding^ and 
radial expansion . of tubulars which have, been longitudinally 
folded or corrugated .into various forms>". ' Further, the 
• invention may.be. used independently or in:.* combination with 
other unfolding or. expansion tools, devices or mechanisms. 

•The portion ■_ o£ the. „ tubing v section subject to 
deformation may be relatively short, for ^example, to create 
a- patch or - straddle , . or to "create .d rhanger or *a seal. 
Alternatively, the tubing section may , be" of considerable 
length . . . . • . . :. . *v . 1 

- Preferably.,, .the expander comprises". -:a plurality of 
radially -movable expansion members . and associated/ sleeves . 



In a preferred embodiment, four sets of expansion members 
and- sleeves are provided. Adjacent' expansion members are 
preferably, circumf erent ially offset. ' In ■ a preferred 
embodiment;., a first .set of two adjacent expansion members 
are . mutually .offset by 180°, -and. a second- set of two 
members . are mutually offset by 18-0° and -the first and 
second se.ts are offset by 90°. Conveniently, the leading 
sleeve .features a tapered leading end, and may be 
relatively "long. The other- sleeves may ' also feature 
tape-red pleading . ends ■ . The • diameter ' -of '■" the sleeves may 
increase . from the .leading end of the expander.* Of course 
particular applications of the -expander may require or 
benefit from the provision of particular numbers of sets of 
sleeves- and members, particular :sleeve configurations, and 
particular expansion member offsets.-* 

.-.-The -sleeve axis may be adapted . to remain parallel to 
the -axis of the tubing* section as the sleeve rotates. In 
such an arrangement it is necessary to apply an external 
axial force to move the . expander axially through the tubing 
section...- . Alternatively; the sleeve axis- may be skewed 
relative to the axis of the tubing section, in which case 
the . rotating., sleeve, in.;contact with the * tubing section, 
will act in a similar manner to a screw thread "and thus 
induce an; axial force . on. the expander, -minimising or 
obviating;.- the- requirement - to ' apply ■ an .axial*-: force to 
•advance .the: expander. -The outer surface ■' of the sleeve may 
define a contact surface, such as a helical -profile or 
screw thread,.- to -facilitate creation and transfer of axial 
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- force . • • .. . - ; r ; - v.* • 

Preferably, the expansion members compri-se pistons- 
■ mounted in .corresponding blind recesses : in ' the expander 
body. The recesses may communicate with ah axial fluid 
passage in the body. Conveniently,- the- recesses are 
cylinders,, facilitating cutting of the cylinders in the 
body. Most preferably, the expansion members further 
comprise. . rollers mounted on pis tori-'- mounted axles. 
Preferably, -.the axles extend axially of the 'expander body. 

Preferably, the body defines a leading end dimensioned 
to bei : a snug fit in the tubing section to --be expanded, to 
stabilise the expander in the tubing : .; .. "..-1: ' 

These and other ■ aspects of the .pre'sent invention will 
now be- described, by way of example,, with- "reference to the 
accompanying drawings-, in which : 

-Figure 1 is. a perspective view of a tubing expander in 
accordance with a preferred embodiment; of 1 the present 
invention; v:.. 

Figure 2 is a side view .of the expander of Figure 1 ,- 

Figure 3 is an enlarged sectional view- on" line 3-3 
of Figure. 2; . * : . 

Figure 4 is; a sectional view of the ."expander- of Figure 
1; v : . " :. * .. : 

•, - Figure 5 is a perspective view .of " the 'expander of 
Figure. ,1;, shown in the actuated configuration ; 

Figure 6 is a side view of the ■ actuated expander of 
Figure 5; * . , 

\ ; "Figure-.. 7- is an -end .view.: of ■ the" actuated expander of 



Figure -5 ; \ : 

Figure 8 is a. sectional view on line 8 - 8 of Figure 
6 .; - and - 

Figure 9 is -a : sect ional view of the expander of Figure 

5 . 

. -Figures 1 ■ to 4 of the drawings illustrates a tubing 
expander- 10 in accordance with a preferred embodiment of 
the present- invention, shown in a retracted configuration. 
Figures 5 to. 9 of the drawings illustrate the expander 10 
in. an actuated or extended configuration. The expander 10 
.comprises an elongate body 12 adapted for mounting on the 
-end of ■ an appropriate tubular running string, (not shown) . 
The leading end of the body carries a. rounded nose 14 which 
is dimensioned to be a snug fit in a tubing section 11 
which the expander 10 will be utilised to expand . 

Mounted around the expander body 12 are four 
cylindrical sleeves 16. The sleeves 16 are spaced apart 
and are located on the body 12 .by thrust collars 18 
releasably secured to the -body 12 by appropriate threaded 
pins 20... - Each- -sleeve -16 defines an internal 
circumferential channel 22 (Figures 4 and 9) which co- 
operates with a respect ive . : piston-mounted roller . .24. Each 
roller 24- v is mounted on an.axle 26 pinned to an., outer end 
of a respective piston 28, each - piston being,, radially 
movable in a blind cylinder 30, formed in the body ,12 . Each 
cylinder ;3 0-. intersects an axial fluid passage.. 32 which 
extends .'through the expander body .12. -.Thus, an.^increase of 
fluid- pressure , within the . passage 32 . tends to urge the 



pistons 28, and thus the rollers 24, radially outwardly. 
The maximum radial travel of each piston- 28 is determined 
by a pair of plates 34 pinned to the body 12 and which are 
adapted to- engage a step 36' defined on the piston 28. 

Radial extension of a piston 28 carries the respective 
sleeve 16' to a position in which the sleeve axis is offset 
from the ' body axis, as is perhaps best-' illustrated in 
Figure 8. The body 12 is profiled to permit such movement 
of the sleeves 16, the opposite face of - the body 36 at each 
piston defining an arc' of diameter corresponding to that of 
the sleeve T6\ - 'This movement and- of f setting- of the sleeves 
1-6 results in : the actuated expander * 10- describing a 
significantly greater diameter- than the retracted expander, 
and thus a diameter greater than the individual sleeves 
themselves. : 

The* leading sleeve 16a' ' is relatively long in 
compariisori to "the other sleeves 16b-d, and also features a 
tapering leading end 3 8 to facilitate the initial expansion 
of a tubing section 11 -'-from an inner diameter corresponding 
to the outer" diameter of -the expander nose 14. 

In* use, the expander 10 is mounted" '"on the end of a 
running string, together" with a motor /■ and "run into a bore. 
The expander 10 may' be- run into the bore together with a 
section 'of tubing to be expanded, or may be run into tubing 
•section' already located* within : a bore . r ' The- expander 10 has 
particular application in expanding axially ; slotted tubing, 
such as sold under the EST trade mark by' the applicant, and 
as * featured iri * "a" range of other expandable - products 
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supplied", by the -applicants, such as the sandscreens sold 
under the ESS trade- mark • On reaching the locat ion in the 
bore where the tubing is to-be expanded,, at least the 
tubing nose 14 is "located in the upper or trailing end of 
the tubing 11. The fluid pressure within the passage 32 is 
then increased to extend the pistons 28, and to urge the 
sleeves 16 towards -the fully extended positions- as shown in 
Figures 5 to 9. The expander 10 'is. then -rotated and 
advanced axiially into the tubing 11. . The -sleeves 16 are 
urged into contact with the internal surface of the tubing 
11 and expand the tubing to a larger second diameter. The 
presence of four mutually offset sleeves 16 (the leading 
pistons and rollers are arranged to offset the extended 
sleeve 16a, 16b by 180°, the trailing sleeves 16c, 16d are 
similarly mutually offset, and the leading and trailing 
sleeve sets 16a, 16b and 16c, 16d are offset by 90°/270°) 
serves to stabilise the expander 10 in the tubing and 
provides for a progressive expansion of the tubing. 

As will be apparent to those of skill in the art, the 
relatively large diameter of the sleeves 16 results in the 
sleeves 16 bridging the slots in the tubing 11, even as the 
circumferential extent of the slots increases as the tubing 
is expanded. This reduces the vibration experienced by the 
rotating expander 10, and also reduces the torque necessary 
to rotate the expander 10. 

It will further be apparent to those of skill in the 
art that the above described embodiment is merely exemplary 
of the present invention, and that various modifications 



.and improvements may be made thereto without departing from 
the scope of the invention. For example., .the expander may 
be mounted on any appropriate support-, such as coil tubing, 
in combination with a downhole motor for rotating the 
expander, or. a string of drill pipe, allowing, the expander 
to be rotated from surface. Further, .while the present 
invention ..has particular application in expanding slotted 
tubing downhole, the expander may be used in the expansion 
of. other tubing forms, and in other situations.. 



CLAIMS 



1. A tubing expander comprising a body carrying at least 
one radially movable expansion member and a sleeve mounted 
about the body and being radially supported by the 
expansion member. 

2. The expander of claim 1, in combination with a section 
of expandable tubing . 

3. The expander of claim 1, in combination with a section 
of expandable tubing which defines a plurality of openings 
before or following expansion . 

4. The expander of claim 2 or 3 , wherein the body defines 
a leading end dimensioned to be a snug fit in the tubing 
section . 

5. The expander of claim 1, 2, 3 or 4, wherein the 
expander comprises a plurality of radially movable 
expansion members and associated sleeves. 

6. The expander of claim 5, wherein four sets of 
expansion members and sleeves are provided. 



7. The expander of claim 5 or 6, wherein adjacent 
expansion members are circumf erent ially offset. 

8. The expander of claim 7, wherein a first set of two 
adjacent expansion members are mutually offset by 180°, and 
a second set of two members are mutually offset by 180° and 
the first and second sets are offset by 90°. 

9. The expander of any of claims 5 to 8, wherein at least 
one of the sleeves has a tapered leading end. 

10. The expander of any of claims 5 to 9 , comprising a 
leading sleeve having a tapered leading end. 

11. The expander of any of claims 5 to 10, comprising a 
leading sleeve which is longer than the other sleeves. 

12. The expander of any of claims 5 to 11, wherein the 
sleeves increase in diameter from the leading end of the 
expander. 

13. The expander of any of the preceding claims, wherein 
the expansion member comprises a piston mounted in a 
corresponding recess in the expander body. 

14. The expander of claim 13, wherein the recess 
communicates with an axial fluid passage in the body. 



15. . The... expander of H claim- 13 -.or .14, wherein the - recess is 
substantially cylindrical. ■ ■. 

16. The. expander of any of the preceding claims, wherein 
the expansion member comprises a roller for engaging an 
inner ; f ace of the- .sleeve. 

17. The expander of claim 16, - wherein the roller is 
mounted on an axle extending axially of: the expander body. 

18 . The ; expander of any of* the preceding claims-, wherein 
the sleeve axis is adapted to remain parallel to the axis 
of a tubi-ng section as the sleeve rotates therein. 

19. The expander of any of claims 1 to 17, wherein the 
sleeve axis is adapted to be. skewed relative, to the axis of 
a tubing section as the .sleeve rotates < therein ,- whereby 
rotation of the sleeve, in contact with a -. tubing- section, 
induces an axial force on the expander. 



20. The expander of any -of -the preceding claims, -wherein 
the outer surface of the sleeve defines a contact surface 
adapted; to -facilitate creation. and transfer of axial force 
between the - sleeve and a tubing section "as the' sleeve 
rotates therein. ^ 

21. A method of expanding tubing comprising the steps: 
providing a tubing expander comprising a body carrying 



at least one radially movable expansion member and a sleeve 
mounted about the body and being radially supported by the 
expansion member; 

locating the expander' in a tubing' section of a first 
diameter;- • 

radially extending the expansion member * to urge a 
portion of the sleeve into contact with an internal surface 
of the tubing section; and , " 

rotating the .expander such that -the sleeve is rolled 
around the internal surface of the tubing section and 
expands the . tubing section to a larger '-'s'ecbnd diameter. 

22. ■ The method of claim 21, wherein the tubing section is 
expanded downhole . 

23. .The method of claim 21 or 22, wherein" the tubing 
section is slotted . expandable tubing arid expansion or the 
tubing enlarges the slots. - : ■ ' ~ 

24. The method of claim 21, 22 or 23, wherein the 
expansion member is actuated by f I'uid- pressure . - 

.25... The method of claim 2-1, 22, 23- or 24; wherein the 
tubing section is stabilised on the expander by locating a 
leading end of the stabiliser in the- unexpanded tubing 
section . 
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TUBING EXPANDER 

ABSTRACT 

A tubing expander (10) comprises a body (12) carrying 
a plurality, of radially movable piston-mounted rollers (24) 
and associated sleeves (16) mounted about the body (12) and 
being radially supported by the rollers (12) . The expander 
(10) is positioned- in - a length .of. tubing of a first 
diameter, the pistons (28> extended/' and the expander (10) 
rotated ; such that the sleeves ,(16) roll around the inner 
surface of the tubing and expand .the tubing to a larger 
second diameter . . 
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